L6 Further Mathematics
January Exam
Paper 2 (Teacher Y)
January 2025

2024-2025

Duration: 1 hour 7 minutes
Total number of marks: 53
Write your answers on file paper.

You are permitted to use a scientific or graphical calculator in this
paper.

Final answers should be given to a degree of accuracy appropriate
to the context.

Relevant information from the formula booklet is included prior to
each section of questions.



1.
The complex numbers z and w are defined by

mw, .. T
Z =Cc0S— +1SsIn—

4 4
S
and w= cosg + 1sing
By evaluating the product zw, show that
5t
tanﬁ =2+43
2.

The cubic equation

2x3 =3x2 +5x+7=0

has roots a, £ and .

Without solving the equation, determine the exact value of

@ o +p+y

(11) 3+i+3
a B vy

(i) (5-a)(5-A)5-7)

3.

In this question you must show detailed reasoning.

The equation 2x +3x% +6x—3 = 0 has roots o, B and y.

[6 marks]

(€))

(€))

(€))

Determine a cubic equation with integer coefficients that has roots o By, a3*y and afy>. [3]



4

Given that on an Argand diagram the locus of points defined by |: +5- 12i\ =101s
a circle,

(a) write down,
(1) the coordinates of the centre of this circle,

(11) the radius of this circle.

)
(b) Show, by shading on an Argand diagram, the set of points defined by
|z+5-12i| < 10
o)
(c) For the set of points defined in part (b), determine the maximum value of |:|
€)
The set of points 4 1s defined by
A={z:0<arg(z+5-20i) <} n {z:|z+5-12i| < 10}
(d) Determine the area of the region defined by 4, giving your answer to
3 significant figures.
(C))

In this question you must show detailed reasoning.
You are given that a is a real root of the equation x* +x° +3x* —5x = 0.
You are also given that a + 2+ 3i is one root of the equation

2 =2(1+a)2’ + 2la—10)z* + (86— 80a) z + (285a— 195) = 0.

Determine all possible values of z. [8]



6.

A bag contains 6 identical blue counters and 5 identical yellow counters.
(a) Three counters are selected at random, without replacement.

Find the probability that at least two of the counters are blue. [2]

All 11 counters are now arranged in a row in a random order.
(b) Find the probability that all the yellow counters are next to each other. [2]
(¢) Find the probability that no yellow counter is next to another yellow counter. [3]

(d) Find the probability that the counters are arranged in such a way that both of the following
conditions hold.

¢ Exactly three of the yellow counters are next to one another.

* Neither of the other two yellow counters is next to a yellow counter. [3]

7.

Every morning Geethaka repeatedly rolls a fair, six-sided die until he rolls a 3 and
then he stops. The random variable X represents the number of times he rolls the die
each morning.

(a) Suggest a suitable model for the random variable X

1)
b) St that PLX < 3 —i
(b) Show that P(X < 3) = 16 o

After 64 mornings Geethaka will calculate the mean number of times he rolled the die.

(c) Estimate the probability that the mean number of rolls is between 5.6 and 7.2
)



